Regional differentiation of the sea urchin sperm plasma membrane.
In order to study the molecular basis for the functional localization and behavioral control of sperm, we have partially characterized plasma membranes prepared from isolated head and tail fractions. These membranes have similar amounts of the Na+ pump (as reflected by (Na+,K+)-ATPase activity), whereas they differ in protein composition, binding sites for Ca2+ channel antagonists, and in the localization of enzymes of cyclic nucleotide metabolism. The Ca2+ channel antagonist D600 (and related phenylalkylamines) binds to plasma membrane preparations from sperm heads and tails with much higher affinity than do the dihydropyridine antagonists. This binding is inhibited greatly by certain monovalent (but not divalent) ions, especially Na+, Tris+, glycine ethyl ester+, and methylamine+.K+,Li+, and choline+ are less effective. In media of ionic composition resembling seawater, sperm tail membranes exhibit 6.5-fold more binding sites for D600 than do membranes from sperm head. cGMP phosphodiesterase and adenylate cyclase are also enriched in plasma membranes from the tail. Thus, the highly polarized sperm cell exhibits a regional differentiation of plasma membrane proteins implicated in behavioral control.